Complete reference of 43 Figure S1 . The optimized geometries of η 1 O -encountered complex Ir-CO 2 , the η 1 -silane iridium complex IM2 (The solvent-phase Gibbs energy are given in the bracket), the silylformate iridium intermediate IM5, and the intermediate IM6b, TS7b and the silylformate iridium intermediate IM7. Figure S2 . The Optimized geometries of TS6a, and TS6ai (involves dissociation of a second silane Si-H bond to the C=O bond of silylformate in the silylformate intermediate IM5, it should be less favorable than TS6a, owe to the scenario of more crowding). IM10-II (the intermediate from the transition state TS6ai). Bond distances are shown in Å. (The solvent-phase Gibbs energy are given in the bracket). Figure S10 . The Optimized geometries of TS8b-syn, TS11b-syn, TS14b-syn (corresponding to the silylformate，bis(silyl)acetal，methoxysilane substrates attack the η 1 -silane iridium complex from frontside) via pathway B. Bond distances are shown in Å. (The solvent-phase Gibbs energy are given in the bracket). Figure S11 . The Optimized geometries of the iridium dihydride (POCOP)IrH 2, and the optimized structures of the intermediates and transition states TS17 , IM17, TS18 , IM18, IM19, TS20 for reducing CO 2 to silylformate (HCOOSiMe 3 ) with the iridium dihydride complex [IrH 2 (POCOP)]. The bond distances are shown in Å. (The solvent-phase Gibbs energy are given in the bracket). Table S1 Summarize the results from calculations on the reaction of [Ir] with CO 2 and a silane of Me 3 SiH, Hydrosilylation of CO 2 to Silylformate (HCOOSiMe 3 ). The gas-phase Gibbs free energies (ΔG) are in kcal/mol . Table S2 Comparison of the key structures with X-ray single crystal structure of complex with a triethylsilane end-on coordinated to the iridium center as reported by Brookhart and an η 1 -silane iridium complex IM2. Table S3 Comparison of the energy barriers of the rate-determining steps of stage I calculated at B3LYP, B3LYP-D and M06 level in the solvent. The solvent-phase Gibbs free energies (ΔG) are in kcal/mol. 
. The optimized geometries of η 1 O -encountered complex Ir-CO 2 , the η 1 -silane iridium complex IM2 (The solvent-phase Gibbs energy are given in the bracket), the silylformate iridium intermediate IM5, and the intermediate IM6b, TS7b and the silylformate iridium intermediate IM7. Figure S2 . The Optimized geometries of TS6a, and TS6ai (involves dissociation of a second silane Si-H bond to the C=O bond of silylformate in the silylformate intermediate IM5, it should be less favorable than TS6a, owe to the scenario of more crowding). IM10-II (the intermediate from the transition state TS6ai). Bond distances are shown in Å. (The solvent-phase Gibbs energy are given in the bracket). Figure S10 . The Optimized geometries of TS8b-syn, TS11b-syn, TS14b-syn (corresponding to the silylformate，bis(silyl)acetal，methoxysilane substrates attack the η 1 -silane iridium complex from frontside) via pathway B. Bond distances are shown in Å. (The solvent-phase Gibbs energy are given in the bracket). Figure S11 . The Optimized geometries of the iridium dihydride (POCOP)IrH 2, and the optimized structures of the intermediates and transition states TS17 , IM17, TS18 , IM18, IM19, TS20 for reducing CO 2 to silylformate (HCOOSiMe 3 ) with the iridium dihydride complex [IrH 2 (POCOP)]. The bond distances are shown in Å. (The solvent-phase Gibbs energy are given in the bracket). Table S1 Summarize the results from calculations on the reaction of [Ir] with CO 2 and a silane of Me 3 SiH, Hydrosilylation of CO 2 to Silylformate (HCOOSiMe 3 ). The gas-phase Gibbs free energies (ΔG) are in kcal/mol . Table S2 Comparison of the key structures with X-ray single crystal structure of complex with a triethylsilane end-on coordinated to the iridium center as reported by Brookhart and an η 1 -silane iridium complex IM2. Table S3 Comparison of the energy barriers of the rate-determining steps of stage I calculated at B3LYP, B3LYP-D and M06 level in the solvent. The solvent-phase Gibbs free energies (ΔG) are in kcal/mol. Table S4 Cartesian coordinates for all optimized structures in XYZ format.
Electronic Supplementary Material (ESI) for RSC Advances. This journal is © The Royal Society of Chemistry 2018 
